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_~ACCP Project Objectives

»

* Design and Proof-of-Design demonstration of an
integrated DER Communication and Control System
capable of delivering

— Seamless integration of DER units at Aggregation Level that also meet
individual user’s facility needs.

— Indifferent to DER deployments (Residential, Commercial or Industrial
facilities), DER units are capable of being operated as resource options
for Electric and Gas Utilities.
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_~_~=_ Project Team

TEAM LEADER: Connected Energy
California
« SCE- demonstration site
« CAISO
New York
* Long Island Power Authority - demonstration site
 NYISO
« NY State Energy Research Development Authority - demonstration
sites (2)
Other Participants
« Sandia National Laboratory- Information and SCADA security
« Mykotronx- Cryptography and Cypher modules
« Gas Technology Institute- AGA Security Standard
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_~=Lurrent Situation

No integrated Software
for the Stakeholders
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- Stakeholder Roles:
i @T No common protocol *DER Site Owner
v i for machine to machine *DER Operator
Fuel Cells Utility (DisCo)
Engines *Market Operator (ISO)

Control Area Operator
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__~Project Deliverables

S

Integrated Software for Stakeholders:
Monitor, Control, Dispatch & Settlement

“Real-Time” Monitoring
of DER Data and Alarms

Generatf)mE el Secured transport with
£40) 2-factor authentication
S Secured transport
= and communication IEII II
-y 1/
@- Interne”t = E| Internet
[
T/
L Wr Protocol Proxy for Configurable
r‘] i demonstration ARl ekl
e for Stakeholder
Fuel Cells Roles belonging
Engines to different Orgs
Commercial and Industrial
Test Sites with DERs from
different vendors
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y Schedule and Budget Overview

 Phase 1 is 6 months. Major tasks:

— Document Stakeholder requirements as Use-Cases and define Project Security
Policy

— Design and Implementation of Protocol Framework and Software (enerVIEW)
extensions

— Provision Proof-of-Design Test Sites (4)
— Test and Validation
— Document Report and Phase 2 Proposal

 Phase 1 Budget:
— Total approved: $940,978
— DOE award: $299,458
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How will this Project Contribute to DOE’s Vision?

Demonstrate a practical Protocol and Software
design aggregating the distributed management of
DERs (load and generation).

The design will expose real-world technical, security
and pragmatic issues involved in achieving DOE’s
vision.

The system will serve as the underpinning for future
energy business software.

Proof-of-Design demonstration allows meaningful
comparison of alternative approaches:
— SCADA based - traditional Control Systems approach.

— |EC 61850 UCA - a comprehensive standard prescribing an “Architecture”
including Object Models, Services and Protocols.

— In-house developed systems at ESCos and Aggregators.
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—_-Protocol Attributes

S

Purpose is to facilitate and foster DER interoperabillity
Deliver DER “Object Model” as payload.
Protocol need to monitor the monitoring system.

Protocol need to support multi-organizational DER
aggregation.
Protocol need to enforce secured aggregation.

Protocol elements:
— “Object Model” is an abstraction of the DER device
— Handshake, transfer validation, flow control and exception handling
— Data and data validation for early error recognition
— Discovery of Protocol nodes and Protocol compatibility
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~_-oS0ftware Attributes

S

Allow Stakeholders to remotely Monitor, Control and
Dispatch Loads and Generation in real-time.

Log control and dispatch events according to Market
and Demand-Response Signals for settlement.

Web “any where” access without dedicated Client
Software.

Fine grain permissible entities to partition rights to
DERs and DER sites.

Two-factored authentication to protect system
access.

Visual User Interface for ease of use.
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__~Progress Summary

Completed Stakeholder requirement gathering:
— Defined Phase 1 functionalities

— Use-Cases document distilled from Project’s functionalities and
Stakeholder requirements

— 1st draft of Project’s Security Policy
Completed initial software design:

— Version 1 of Software Design Document

— Begin documenting Protocol requirements
Provisioned 3 out of 4 proof-of-design sites.

Prototype software extensions:
— Integrated 2-factor user authentication function

— Provisioned Internet accessible real-time monitoring for the 3 provisioned
proof-of-design sites at https://doe.enerstage.com.
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~_~=__ Next Steps

Proof-of-Design Test Sites:

Provision Greater Rochester Airport
Provision Captione C60 60kW MTG on Catalina’s
Implement remote Generator control.

Software and Protocol Development:

Complete enerTALK protocol extension specification.

Complete design and implementation of dispatching demand-response and
market pricing signals

System test and validation at test sites:

Review security design against Security Policy

Exercise prototype system according to test plan.

Evaluate implementation with preliminary E2| ADA/DER Object Model
Evaluate implementation with preliminary IEEE 1547.3 Monitor Data Set
Compare design against alternative approaches

Phase 2 Proposal and Phase 1 Final Report
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_ Four-(4) Proof-of-Design Sites

« State University of New York « Pebbly Beach Generating
SUNY), Farmingdale Campus, Station, Catalina Island,
fzarmin;dale, N\? P California ONLINE
LIPA Site — Southern California Edison Site

 Greater Rochester
Greenpark Care Center, International Airport,

ONLINE Brooklyn, NY Rochester. NY
— NYSERDA Site NYSERDA Site

ONLINE

Total Electric
| kW

Total Heat

| KBTUHr
---| | Rochester Airport

Green Park Care Ctr.

Total Reactive Power
2436.5 KVAR

SUNY Farmingdale —
Total Electric |
7.1 Ak
Total Heat

102 KBTU/Hr
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] Advanced
[« i Welcome: CEC DOE Administrator R ey,
and Conftrol 2 % = Ciomneciid Enevgy Com
CEC oot
~ Total Electric
kW
 Total Heat
| | kBTUMHr
Rochester Airport
Green Park Care Ctr.
Total Electric
140 7 KM
Total Heat
0.0 [KBTUIHF
Catalina lsland
Total Real Power
4304.3 FRA
Total Reactive Power
2436.3 |KMAR SUNY Farmingdale
Total Electric
7.1 (KM
Total Heat
10.2 KETUIHr
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EC DOE Administrator

Station Total Current
1553 Amps [T
Station Avg. Voltage
5.2 KW

Station Total Power
43815 KW

Stal. Tot. ReaCt. Pwr. |—dd

Data Updated |4
14:50 on 10262003

Welcome: DOE Administrator

Site Power Fuel Cell Power Fuel Cell Power Fuel Cell Power Site Cum. Elec. Prod.
7.7 KW, [ 27 kW I 26 kW 2.6 KW 228277 KW
Site Mthly. Pk, Pwr. Fuel Cell Gas Flow Fuel Cell Gas Flow Fuel Cell Gas Flow Site Cum. Gas Usg.
[ s kw [ 105 SLm I 2islsim [ 320 CCF
Site Gas Usage
2.5 SCFM
Main State Main State Main State
| Rounsiness T | Rouminess
Site Heat Recovery Fuel Cell Fault Fuel Cell Fault Fuel Cell Fault Local Date
6.3 KBTUMHE [ Runnine | Rutining I Running L 02612003 |
2.6 (R FC1 Data Updated FC 2 Data Updated FC 3 Data Updated Other Data Updated

[ 14:53 on 10262003 4 on 10262003 14:50 on 10126200

DOE Administrator

Site CHP Effic. (M)
% \ \
Site Elect. Effc. (M)
&
Unit1 Povier (E) Unit 2 Power (E} Gen. Data Updat
752 (KW KW 10262003
Unit 1 Oper Mode (E) Unit 2 Oper Mode ()| Other Data Updated

3:03 on 102612003

Tocal Time
Unit 1 Pre- \arm(El‘ Unit 2 Pre-Alarm Local Date
e I Nons 10262003

Site Overview
Green Park Care Center
Brooklyn, New York

TECOGEN CM-75

Coy ration Modules
(75 k. 490 KETUMr Each) UNIT#1 UNIT#2
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Welcome: CEC DOE Administrator

Site
Unit#1

SUNY Farmingdale
Farmingdale, NY

Main State
Running §§
Fuel Cell State
Running
Reformer State
Running |
Fuel Cell Fault

Lifetime Pwr. (Plug)

time Fuel (Plug)
33711.1 |Liters.
System Run Time
3123.7 Hours

Stack Run Time
3414 Hours

Humber of Starts

Number of Trips

DI Water

Site Heat Recovery
¢ 5 KBTUMHr

2.6 [k

57 GPM

Site Inlet Wtr. Temp.

1106 Deg. F

Site Out. Wir. Temp.

145.1 [Deg. F

Advanced
Communication
and Confrol
Projoct

Powered By:
Gornected Energy Com.

\ -ent Power (E) Frequency (E}
| sosfkva 50.0[HE
L ive Power (E) Power Factor (E)
336

GREEN PARK CARE CENTER
UNIT #1 OVERWVIEW

Eng Oper Mode (E)
Run |
Engine Alarm (E)

-a—— Natural Gas.

Heat Recovery
P

—_—

Water to Blda. (I} Water '[emp SPI(E) Eng. Outlet Water (E} Gen. Data Updated
__|Deg.F Deg.F 2107 |Deg-F 02672

Water From Bldg. (I} ~ Cum. Heat Rec. (E} _Eng. Inlet Water (E} Other Data Updated
Deg.F | 2087.0/MBTU | 135/Dea.F I o1 10262
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Welcome: C E Administrator

Site
Unit#1

SUNY Farmingdale
Farmingdale, NY

Power (kW)
Total
L1

L2

Note: The data displayed on
this screen is generated by
the Plug Power fuel cell

controfler

Battery \ Reform. kW Equiv. HNatural Gas Flow FC 1 Data Updated
Amps L sosfkw | [stm 15
Volts
ot ' n Advanced

Q@ and Control

CEC oot

Ph - Ph Voltages (E) Phase Currents (E) Frequency (E)
. Amps 50.0/HZ
2, Amps Power Factor (E) Voltage Angle 1-2 (E}
243152 23, Amps. 13,0/ KVAR 53 6 ¢22|Deg.
Current Ang. (E)
GREEN PARK CARE CENTER 2080 4, Deg.
UNIT #1 DETAIL VIEW
Eng Oper Mode (E} ]
Eun |
Eng Alarm (E)
Eng Pre-Alarm (E}
\
Eng Runback (E)
I Ni 532 0| Battery
| FllelVa‘IvePos(E)
55.4)
109.
 Catalyst Outlet (E)
|_115.2[Dea.F |
Lg Trm BIk Lrn (E)
I 97.0
Sh Trm. BIk. Lrn (E) ] Low Qil Level (E) Eng il Temp (E)
I 0 | 3 X 53.4Deg.F
_Emiss. Chk Eng (E) 0K/ Lo Water ity (E Coolant Temp (E)
OFF ox] Low Oil [ oN 193.3/Deg.F 15:05 on 10262003
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onnected Energy Control Console

MANUAL CONTROL CONSOLE
SITE: SUNY Farmingdale
EQUIPMENT: Unit 1

REMOTE REMOTE EQUIPMENT
CONTIROL STOP STATE
DEACTIVATE
POWER SETTING: STOP: POWER OUTPUT.:
| NA O EW

STOP STATUS:

|No Status Available

| | \
. Rz
{[Nu Fault Available

licrosoft Internet Explorer

Controls }"m deactivate in: Fie Edt Favorites Toos Hep  cSend i
o432 i ) P
A ) © ﬂ \ELI ¢) /,'«SEsrch Sl ravoites @ eds €& (- \(j iz B - J

&1 https: e t m it _new 2sp?tags ='SCED. CATO1.B0P02. IT-550'

Scheduling is inactive in MIANTAL Mode. Data Trend

AAAAAA
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[]
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Mode: Date Range Action Advanced ————— - TmeScale - Zoom
BegnDate |1 Week <] BeginDale | J ) [~ Use Muliple Y- cales FOT - Zoom Out
EndDate  [=How™ 7] EndDate | El ¥ Legend

&] Done 2 B nternet
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_~Additional Functionalities

« Alarm Annunciator

« Alarm Management
 Dispatch Schedule Builder
* Role Administration

« User Administration

* Notification Administration
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_~Contact Information

Thomas Yeh

Connected Energy Corp.
(585) 697 3809

4 Commercial Street
Rochester NY 14625

Copyright Connected Energy Corp. 2003



